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[0061] (xt(23)-(25)4 3 , RMi7^/- 

B»S*5j:(;7x/-/uasrStfft*ft l - 5 oco&ffc 
zk3iS3rSH- 0 R"\ R<\ R e tt*ft**ix«a:iZ**, j^St 

teT'ls=i * TtilT s / £ft if <Z>«fe*&^tP« 

*»l -5 0OKfK**as«r«i- o R 2 . R 3 te^«m*fe 



40 




[0 0 6 4] 
[ft2 7] 




[0 0 6 5] 
Ift2 8] 
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[0 0 6 6] 
Iffc2 9] 




[0 0 6 7] (2 8) lwT*$n^ft^4»<!: L 

Ttt, flJjfctfSANKO-220 #^£3"^ 

[0 0 6 8] :ixb^7x;-^^^]-5)rrt{:ft 
5 y >lk:^fe£^ y ^^u^a^Bfi-^n-r a r i 

[0 0 6 9] flfTE^^zc/— 
»*L< , S(c»^L< (iixio- 6 -o. 005-=e/u-efc* o 

[0070] £fc, BirfE^y >vc&mt it, y 
Sf^^ii, y >ft*&*o**J!i[-e*ntf»«ziBjett 

[ 0 0 7 1 ] sfc, _biS<Dy vft-&«^«t»-efc, £:Jgi£ 

<OAJRSB4>*S, Li, N a , K. Be, Mg, Sr. B 
a, Mn. Ni, Cu, Z n frV&Si Ztitz t> ^Srfflt^ 

5 *>. Li, Na, Mg ^*f«w»* LV ^ 

[o o 7 2] ftuiE^y ^(D&mmt&fat lt, tie— 

[0 0 7 3] 
[ft3 0] 



10 



o 

n 



R 1 -(CH2)„-P— O- 



M (R 3 0") m 



OR 



1 



[0074] (a oo) RMi**, mm&i — 

= *'>/U*SfcttT$ ✓ 1 -5 o^ffc; 

7jc*S^r^i- 0 R 2 (i, 1 5 0 OgHfczk 

cojgHfczkStS , *SSifc T/U 3 de > /US* 7t Ji^7 A* 
*=.yu«:*tp«*» 1-50 <7^fc*f{tS£rSl-n 1 tt 
lE*±<z>ffi& % mli0^/c{il^±(7)St^L, (1 
-f-m) Ji4«T"C*>S 0 Mfi (1 + m) ffl6<7*feJR;*7^;*- 

[0 0 7 5] _hfEC0R 1 <t LTfi, :7^-,k 
1 -t7f/u, 2-^^^/u. 9-T>;*y/K 4 — tr 
30 7x^/K 2-tf:7;n:=.A/££^ff feixSo -bte<7)R 

y/PtVul, n-^/US, sec-^^/U 
a, t e r t -^f/H, ft«tf>JIBJWSiX. -7=.~>\, 

-CH 2 CH 2 OHTS$^S^^W^5o R 3 
0"iUtt:«itf, TA-^-h^ 

[0 0 7 6] ±E— UxS: (3 0) 
40 ~c t> , TIE— «5S (3 1) t?*Sn*ft-&4h^6aW$ 

[ 0 0 7 7] 
[<fc3 1 ] 



o 
II 



R 1 — CH 2 — P— CT J M (R 3 CT) m 
OC2H 5 



50 [0 0 7 8] (3 1) RMi**, glf 1 - 
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7K^S?r^i-o R 3 te. **. £*Sfl& 1 - 5 0 (DrkVcyk 

fift* mttO*fcttl£Jl±<7>»»S:«L, (1+m) tt 
4HTt?*5o Mtt (1+m) fffi^JS^t^vSrSt 

•t^o ) • 

[0 0 7 9] ilSc^R 1 ^ LTft CTxtf, 7;x.nyK 
1 -"J-^^vK 2-t:7t>K 4-fcT 

[0080] iisioyyfc^t-et), 

[0 0 8 1 ] _L|S*t (31) M^, Li, N 

a, K. Be, Mg, Sr. Ba, Mn, Ni, Cu, 

a 5 *#<#SL^\, Cit^CD 9 Li, Na , Mg^S 

[o o s 2] suis^y ><D&mmk&tot ltii, yt 

^] . r^i/jAf^ [ (l -t^yu) y^yu*^ 
x^^g^tyu] > J*\f* [ (2-t:?t 
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*^&] , -rhv^M, [ (9-r^^y^u) y^yu*;* 

yu) tyu*;**>g£:x.t/u] , -t-hy^jU [4 - t K 

10 [4-t KP^^>y/^^^>Sxf , thy 
r>j^ [4 — ^ a a^<> ^/U^^/t^g&^ai^/U] , ? 
^y^t"^ [4 — ^ D vvl^^^vggjr.^- 
7^] . thy [4 —T% y^Vv^yu^^s^^Bs^^ 
yU] , -7^y^^ [4-7;y^yy;^^^y 
BM^'Kl , 7x = /U^^yjfth]l!>A, 

[0 0 8 3] y^-^A [ (1—^-7^ 

yu) y tyU/t^*>g?;nt/u] , thy >)A [ (1-t 
20 ^f/^^^yixf/p] % t 4^-* ■> A 

A [^vc/yb^^tf^^jr.f^u] ^ thy ?A [-^Vv? 
yu^^T^^g^aityi-] N ^^^>«?At:^x [^>v>'yu^ 
^sft^K^^vK] % ^y^x^ySfthy !?^, 

[0 0 8 4] WEOfiffi^ttj«*«fiS:-t-5SiJo«f4UV^ 
y yft^ttt'fcS y >^^JR4£ft-&4*ii, TIE— 
(3 2) -e**ix*ft-&»^&aW*Jx*^ft< £ fc — 

[0 0 8 5] 
[ft 3 2] 



(CH 2 ) n -P— O- I M (R 4 CT) 
OR 3 



[0 0 8 6] (S (32) R\ R a tt'¥:Jx«?:naar 40 

= *->/mtfcfttP«*«l -5 0co^ft7K^S^^i" c . 

5 0(DM*«$t«t o R a O-d: LTtt«*.tf, 7km 
it^t^^r> s T/U37-h-fty, T-fet— h-f ^>- J v 3 
Tirt^Tir h >-T 4T^*Jf 61x5 e I tt 1 £JLh 

c^S^, mfiOSfctt 1 W±<0SRS:*U (1 +m) 
tt4ttT"Cfc5o Mfi (I -fm) ffficO^K^t^V^S 50 



[0 0 8 7] ^jXb<^*"Ct. TIE— (3 3) 

[0 0 8 8] 
Ift3 3] 
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HO-^-CH 2 — ^— O 



M 



OC2H5 



[0 0 8 9] (5£ (3 3) «p % M n "(inffico^J®^7^^ 
^£r*i% niil, 2, 3*fctt4Sra-f- 0 ) 

[0 0 9 0] JifS^C (3 2) Sfctt (3 3) C0«ft't, 
Mtf^ Li, N a , K, Be, Mg, Sr. B a , M 
n, Ni, Cu, Z nJ^fe»«£iXfcfc<0S:tfl*5£ltt 

i . Na , Mgj5S»t^»4 Lt\, 

[0 0 9 1 ] StjfEcO#^0 y ><D&mmt&Vd t IT 
y^^i* [3,5-y-tert-yf/U-4-t Ko^y 
^^v/U/^^V^jx^yu] , t hli ^i. [3, 
ert — :/fvU— 4— b K d ^ y ^ > yyu^ ^ V S^xf 
/U] > th!l!>^ [3, 5— is— tert— r/^yU— 4— t Kd 

^i^^^^Vu^^^^] % # y ^ [3, 5-5^-tert 

-y^/u— 4— fc KD^y^yy^^*>ixf 
/U] , •^r^v'^At^ [3, 5- v>'-tert-y^vi — 4- 
t Kn^ry^^y^^^ygxf /b] % -^{f^i/fpju 
[3,5— ^-tert-T^yU— 4- t Ko^i/-<^^yP 

— 4— t Kp vvutf;^tf;:/g£y ^yu] , 

D>f [3, 5— is — tert — :/^/U — 4— fc Ko^f 

i/^^'i'yUtf^^^g^^yl/] , r)At°7> [3,5- 

^ — tert — Zf^-fU— 4— t Kd ^i^^iyvUTft.Xtf^Bg 
7x^/1/] , Ty^yfT. [3. 5- v-'-tert-^5 L yU-4 

* [3, 5- is — tert-y^/U-4- t Kn 
^vftVg^fvU] > ffif*^ [3, 5- vx-tert— r/^yU-4 
— t K n y y ^ ^ ^ y f - ;u] % 3££B tfy^ 

[3, 5— is — tert — Zf^-JV— 4— t Kn^-y^yy/i/^^ 
tf^g^^/U] ft^^flfbil^. mfe^*T\ y^ 
^ A [3, 5— — tert — y^/U — 4— fc K o 3f ->^C> i/yU 
*:^*V»J.^-/U] , ^hy^^U [3,5-^-tert-y 
f /U-4-t: Kn^yXyv/'y^^^y^xf /u] ^ -e 
^>"?At'7 [3,5-y-tert-7>^~4- t Kn^ 

[0 0 9 2] *««(OSiJ<^)|llfiJK!|6tt, y >i£&V0<DT 

c^T/u^ — y^J&ilfdi^X/u^ -^jMb^f^y 
4*^:7 m ./ if Srffl^^-frTCfeffl IT fc 

[0 0 9 3] i»IEo«j|B**«;«r«fiJi"«ff * Lv 
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[0 0 9 4] ±E!I >1k-$%}<DT'l>$ ~ ^^c?y^T- 

[0095] iSEoa^ttjacs-tfifig-rs y yfb&i^T 
/uS = ?A*i:Lm TIE-** (3 4) f**ft5 

[0 0 9 6] 
Ifk3 4] 

R 1 -(CH 2 ) n -P— O- J AI 3+ (R 3 0') m 
OR 2 

20 [0 0 9 7] K (3 4) RMiTk*. mmm 1 - 

coj^ fl^k^S, 7kg£S^ 3t ti T /u = =*r > /uS 
tf^'i'Sr^trifc** 1-50 c0j^fb7K^S^r^-r o 1 11 
l«±<z>S», mfi0*7*dfi 1 W^l-MIL, (1 
+ m) tt3-Cfc* e nliltt±^Sftt*t 0 J^fb/K^ 

30 siiy^ p ^m^mmm^^m^-y ^ 

[0 0 9 8] ±^(OR 1 t Itli, «*tt, :7^/K 

/US, >f y/n b°/uS, n-^>/US, sec-y^/U 
S, t e r t-^^yuS, fi^^^W^S, ^^^yU 

s, t7f/i/i, w.Wk£fttz.7 ^-^m^-ty^'i-m. 

-CH 2 CH 2 OHTi$ii5S4MW e>4x5 0 ±IE 
40 (^R 3 0-HTIj:M^(l 7k»ft»>T*V, 7/^7~ 

[0 0 9 9] fitjfB^y >'ik'&yo<DT/i'*~VJ*ffi.t IT 

il, (l--7"^^/U) ^ ^ /U^ ^7^>g$ J. ^/UCOT/U^ 

— (l--7-^f-/u) ^ ^-/U^^Tf; V@$coT/u^ 

T/U ^ ^1 ^>^/u^^^h>g$^.^-/UC0T/u^ — 

C7Ajfcg, ^^^/U^^^>-®^<7)T/U^ — r>jUj^ x (9 — 
T>^ y ;U) / ^/U^^T^^g^J-^^UCOT/U^ ^^jLn 
50 tS, 4 — t Ka^>^^iy/U^y\^>g^^^yUCOT/U^ 
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[0 10 0] ~ix6<7y^T\ (l-t7f/U) y^/u* 



* [oioi] sfc, m<onmsmt. Tie-jes: (3 

[0 10 2] 
[ft 3 5] 



(CH 2 ) n - 



J 



I 

OR 



3 



Al^fR^O"), 



m 



[01031 (3t (35) R'. R^i^^ix^ 1 W±rog&£*-f 0 jKft*^S(i-> ^ a— *->/u&(0 



5 o (DmitTkmm&gft* \ a 1 u±.<omk. miios 

fclilW±«5S*Sr*U. (l+m) {i3T"*>5 0 n B5K 



20 [0 1 04 J ::itP><7>f T-k, TIE— ^ (3 6) T-* 

[0105] 
[ft 3 6 J 



HO-^~)-CH 2 



OR 3 



AI 3 *(R 4 0"), 



m 



[0 10 6] (S (36) R 3 te, **. 
-5 0<^«{fc7K*S, TKiftSSfcttr/ua^^yuXSr-g- 
trM^i^l -5 0cOj^fL7K*S^^^- o R*ti, tMS, 

/i-a6*fctt*/u*=/uSr^tf«*ftl -5 extent** 
SS'Sto liilKlolft, mliO*;fcM;i£JLb<£>8 

— * ^/u*<^IIBai«ifi^tt«|jS^7 ^ xi ^^/u 

[0 1 0 7] ±1E<7}R 3 £ LTte. 7k3i, .^f 

s e c -y^-^m, t e r t -y^^S, gig 

(ommmm. y^^^m. -ry^-^m, n^iit7x 

[0 1 0 8] itulBcoy ^fb&4»<OT/U$ xi^jUifi^ L T 50 



tt % 3, 5— iz-tert-y^/U — 4— fc Ko^^^S/^ 
^ * >g$xf /K7)T;l/ ^ ^ r> 3, 5- y-tert-y 

% ;=. £ AJfi, 3, 5- v> — tert-^^/U — 4- fc Kn^y/< 

^^yusfc^jfc^BM' y7 p n tT/K&TyuS x^^^ 3 5 

— i? — tert—y?-/U— 4— t Kn 2x/Usfc;*3fc V 
g§T7 x - /UCOT/I^ ;=. ^ Aig, 3, 5— V s — tert — ^^/U 

— 4— t K □ y ^ y y yl^^ 7s ^ y 7 ^ ; — £ AJfi 

[0 1 0 9] lil^Wt-C, 3, 5- v>'-tert-y^yU-4 
Jtg, 3, 5— v> — tert — y^/U— 4— t: K n =^ vvUt^ 

[01 10] mjfay >ik&&t up-oHg^ 
L^ 0 p-OHg^m< ct t-o^t^) y >ik&%o 

4:tt, ^Trt!:P-OH£4^< <b fc-ottS y >^ 
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[0111] ±iB^y wt-&4*o+-ct> % 5£#«*it«r 

[0 1 12] i»IE^S*^«|j|*r«lrt;i-SP-OHlg-& 
t fc-o*pf-s y >\t^mt It, TIE— Kit 
(3 7) T?*Six4{b-&4*^e>aRSiiS^ft< £ t>— 

[0 113] 10 
[ft 3 7] 

0 

R 1 ~(CH 2 ) n -P— OH 
OR 2 

[0 114] W(3 7) R l tt**, «*ftl- 

5 ocomit^mm. y^mm^tzn^ti y^m^tznr ^ 
**s«:aH\ R 2 ti, 7K^, j^^s i - 5 o commie 20 

O^jtTKSiSSr^i-o nJ2 1JW±Og»£:^- 0 £Ht 

[0 115] _LfHcDR 1 £ LT(i, Mx.fi, ^j^k 
1 — -T^^yK 2— -t^^/k 9— TV^yyK 4 — fcT 
:7^yK 2 - tr^i^/u/^if^ff bixs, -LfB^R 

t e r t-y^/U^, S^^/ISJWfiiS, -7^^^ 30 

-CH 2 CH 2 0HTt$iiSS^^f(fbix5 o 
[0 116] iJE^y^ftofTt, 3S*»Wi£S: 

*i-a^k**Sr«v^a t«iltiStt©rti±«i***s < » 
[0117] p-oh^>4< t fc-o^ri-s y > 
^ ^n-7t^*>^ (2— J- 7 
fvK ^V^/UzftJ^/ft^g^ (9-T>^y/U) ^^/U 40 
^^^^ 2- t^/v^^^^^y^lsW:^^^^ A— 9 

[0118] tfc, ffiu^xk^ttttm p- 
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tie— #3*: (3 8) T?*a?nsft^4»A^a 



KSixS^*< i: t>— 
[0 119] 
[ft 3 8] 



O 

CCH 2 ) n -P— OH 
OR? 



[0 12 0] (5t (3 8) 4\ R\ R^a^H^ixl&tL 

k**, mm$ci-3 o<^ft*sta&ati- 0 r 3 ^ 

= *5/^*fc*tfjK*»l -5 0<7^ft7Kma£*-t- o 

nlil«±^SaS*to jKft**Stt^>^o^^«>/u 

»*jgSr^T*^TfcJ:^ 0 ) 
[0121] ^hfewm, TIE— «5* (3 9) T« 

Li\ 
[0 12 2] 
[ft 3 9] 

HO-4_/-CH 2 -P— OH 

[0123] is 09) R 3 fi. mmmi 

~5 OcOj^ftTK^S. 7KB?£^7tfiT/u=3^r^/uSSrS- 

tf«*»i-5 oo«<t***sr*i- 0 

[0 1 2 4] _hlEcDR 3 <!: LTtt, tK^, >^ 

3vu£, s e c -y^/US, tert -^yl^, 

<Dnmm&* y^^^m. t7^^s, iftsnfc7x 

[0 12 5] flfffEcOP-OHSg^Sr t fc— ott 

Zftfc<D!) ^ik&Wok Ltd, 3,5- v^-tert-y^-yu 
— 4— t Ko3f *>^<V>>'/U/^x^;>'^ji^;P, 3,5— v> — 
tert — y^su— 4— t: KD^^^v^^^ylf^ 
/K 3, 5— v — tert— y^/u— 4— e Kn dfc- i/'^^/usfc 
^rt^BSM' y/o hr°/K 3, 5- ix-tert— y^yu— 4— t: 
K a ^ ^< V /U/f; ^ ^ >Hi$7 ^ n % 3,5—^ — tert 

3. 5 — — ter t — y /u — 4 — t Kd^- v 
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-tert-^/U-4- t KndM 

3, 5— v>— tert— -ff-iv— 4 — t Kn^->^>y;l/ 

[0 12 6] ffS U>y^fti LTIi. ft^St (4 

o) x~hbio£nz>>J yit&VotfmifbftZo 

[0127J 

nt4 o] 

R l -CH 2 -P(=0)(0R 2 )(0R 3 ) 

[0 12 8] (4 0) f. R , (4K*«1~4 9©S 

*£3r*U R 2 . R 3 tt*ive r i'ia&3£C**. 1 ~ 

mm®. 1-50 roftib*****-*-. jRfl:**SH:JIBat 

[0 12 9] JEKSJSIXI*. it^ (4 0) * 

cor 1 . R=\ R a <D'p&< bi>—otfttmm&i:'£trik& 

[0130] striEy wt^-'ftro^flceysrWT^*-*-. 

[0131] 
[ft 4 1] 



0~ CH2 ~ 



o 

P— OC 2 H 5 
OC 2 H 5 



[01 32] 
Ut4 2] 



10 




CH 2 — P— OC 2 H 5 
OC 2 H 5 



20 



30 




[0135] 
lit 4 5] 




— P— OC 2 H 5 
OC 2 H 5 



O 
II 

•P— OC 2 H 5 
OC 2 H 5 



[0136] 
lit 4 6] 




— P— OC 2 H 5 
=\ OC 2 H 5 



[oi3 7] sfc. tfsmv >it&m*. s-^fia**:^ 

[0 13 8] i: LXftft5Ct^U> 

»Jcoy Wfr&tttt. TiE-^ (4 7) T-^$tts<t:-g- 

[0139] 
Hfc4 7] 



o 

(CH 2 )„-P— OR 4 
OR 3 



[0133] 
Ut4 3] 




[01 34] 
Ut4 4] 



o 
II 

CH 2 — P— OC 2 H 5 
OC 2 H 5 



40 



50 



[0 14 0] (JbfE5£ (4 7) R\ R 2 fi^-*i-?--*i 
R 3 . R*tt-ttt-Pna3U=**. ~5 OW&ft 

5 o (omit^mm^m-r. n « i 

v». ) 

[0 14 1] ±te-^ (4 7) co^-c^ Tts-fiss: 
(4 8) T?£$ix5*fc'&ttA*P>a*R3nS'>*< £ fc- 
11 it® v » 5 t *jj£gtt<0 16] ±3b&2:ffi < # £ LI \ 
[0142] 
[ft4 8] 
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o 
II 



H0— — CH 2 — P — OR 4 



to 14 3] (±ES (4 8) 'I 3 , R 3 , R^tt-ttt^ix 

U^o ) 

[0 1 4 4] _bfEcOR 3 , R 4 HTWIx.il * 

tzy ^^^m^-r-y^-^mmco^mm. -ch 2 ch 2 

[0 14 5] hU!Ecd#5£<7> y >i£&&k Ltit 3,5- 

tert — y^/U— 4— fc K d * y 5/^* 7 * 
^Vy/nfcX 3. 5-^-tert— :/^vU — 4— fc Ko^ 
://U*^>7ft n — X^vK 3, 5— v* — tert 

— y^/U— 4— fc Kd^'/^^^^*^*^^ 
Ty/U, 3, 5— v? — tert — X^/l— 4— fc F'D^y^^y 

[0 14 6] 3.iX^C04 3 "C > 3,5— — tert— X^vU— 4 
-t Kc^y^yy^^^yi^t^^fy^, 3,5 

- v>* — tert — X^vu— 4— fc Ko^ry^yy/^^^y 

[0 14 7] SSs^tt^i: ltttlt5:i»S bt* 
53'i<^y V'ffr&tttt. ft** (4 9) , fK^aS (5 0) tr 
^^tt5fb^^^6>l(m ; 5 / >^< t t— >Mb& 

[0148] 
[ft4 9] 



$(15)! 002-249565 (P 2 0 0 2~ 2 4 9 5 6 5 A) 

28 

(5 0) \ZX7F£tlZ>fc&tok bTtt, I r g a n o x 
1 4 2 5 • ^^'V^/l-^^— *yUXttSl) 

[0151] y —f&izE&ikttitmk bra 

y ^^^/uS^ttaEirffl^^^rT^ffl LT fc, 
*»*^***<ffiJt^awi:l4*P6ixT^ttv^ USE 
tc, ^y^^^/uS^cof^W^ttS£X*>5T>'5 1 - : e> 



HO-O-CHa-J-OCjHe 



[0149] 
[ft 5 0] 



y7 oc 2 h 5 



Ca 2 



20 



30 



40 



[0150] ±fEcDfi^5£ (4 9) -C?*Six4ft-&tt4: 
LT(J, I r g a n o x 1 2 2 2 * *'<v'*^ 

-r — -jr^^/uxthK) ^OT^iiri^o ffc^st so 



io -ML i 



y ^ft^*S:iSSaiDbTfc, HKfii:*ffl4^^ 
[0 15 2] BP*>. WIE«)Jyft*«ftfffflt5wfci: 

[01 53] ttjteco y ^ft^cogsspsfi,- TtiV ^^"r 

tfc(-w*tb"C, 0. 0001— 0. l^e/U%tfS£f£ b< , 0.005—0. 
05^e^%T*fcS w kfr£ blzift^ bv\ y ^ik&WKDffi 
*p*tfso. oooi^/u%*«<^»-&jrttasipa*ds«»*n 

i^a^j,§ o —77, o. i^e^%^m^xmtwr^ 

[0 15 4] y Wfc^tt&ttJfli*:i\ T/US = *-Mb& 
tt£^fc*ft6ttj«#£ U T^^^«?^ft-&4*^jS*PS 

(DiST « - <t 5 • fe * R Jhi" 5 C t *s « W S *t T 5 *5 . 
[0155] ffilE^Wtf^fc^iSS:*-*-* y >fb^ 
bit. ^M^ttKt-J: 0I^Lfc#y ai^y/usrtt 

[oi5 6] Bfftsy ^ft^iw^^-r.y h 
y ^f;uy >^^-coy vgfc^^^u&^jpbTfc, flftffi 
8sSD«b*fi*bix*^o Atrial y ^it&yo&tti 

e#* b^a^*pfi^*SHT^ ttA^T^^-t^ft^tt, 

[0157] -77, **Wiw*5i^rr^5 -^^fc l < 
fi^oft^^iwip^r^fi^T/i-.* y AJR, r/u# y± 
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[0 15 8] T^x-VMt&WiZTtl'Xy&mVC&tto 
XteTsio* y ±£&jR4k-&««:8S*P L t+»4ttM 

ft So 
[0 15 9] TtVjj !>A«fb-fr**»fflbfc»^, 

[0160] T/u# y ±SB&«ffc£W«:Wfl Lfc 

y x7>f/KoS$JW«ft$Stt«TL, JPSJllc 
[0161] Tvu# y T/u# y ±3S&JSL Sfcli 20 

jx h^*/iHRi:»Lt, ixi0" 6 ^i:0. i^eA-% 
*ltfc5:i*ffiL<, i9ffSL<l45xiO 
" 6 -0. 0 5*^%t*fc^ $e>n»^t<iiixi 
0" 5 ~0. 0 3^%"?*?!), »i:ffSKIl» ix 
io- 5 -o. o i^u%-efo£o 
[0162] t ftsjo y ^jr-^t/u;*; y ±jk& 

[0 16 3] T/u# y^JS. T/u* y ±«&JR* *fctt 

1 x i o- 6 ^^%*»-Cfi, JB*PLTfc*^3b*a*91* 
[0 16 4] Stj|ST^^^^^t)L<^^^fb^i^a 

^T/u^y^JK. T^* y ±3S&Jffi<h Ltll Li. N 
a, K, Rb, Cs, Be, Mg, C a , Sr. B a ft* 
bmVl£tlZ)'Pt£< t h llt'fcS Z fc##S b< , T 

[0 16 5] T/u# y4feJR*t^ J t<z>fk'&*S:ttffl"*-5 
»£\ T.^* y <&J5£ L-Ttt, #i-L i . Na, K^ff 

* t ^o r/u# y^a^m^ y ±jRfejR<z>ffc-&«ji: t 
at jiis^^coiafdaBiififii^^vtt*. T^y 
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*A#ift4ir^*#**^*^**» h^p Dim 

■fc, ^1 ***vg£. ^B§7K^, y>-^7K^, Bfcft 

&mm. ^tm. mm, *ft**s^ 

if 1 -t'd a^^Bl 1 - 

n — ^ H3r>\ t e r t - y h * ¥<DT '1*=* 

h\ Tir^vuT-fc h*— htt<ifi:<0=* i — Mfc£^ * 

[0166] me^Tvu* y ^j®, t>u# y ±j&&jr 
^tzte^fth<D{k-&&)(Doib, frwtiktowr fr* ytt 

[0167] 7k*<t«*^r/u* y ttosa^fc 

[0168] fifoT, BUffiOT/U^ y &JR*7ttt-t^t 
^(^fi, T/u^; y-&JRfe^tMiT/u* y ±S4kJR<^ffift 

^/L^viMfi. «E«g, Mtt. y s^^^^k, y> 
®?7K^, ^{bTK^, saEtt. mm, 9kit*m 

m. mmm. ^mm^bm&nzmmmm. mm*** 

Tyu* y^JRfcSi MiTyu^ y ±Si 

[0 16 9] *^Pj(7)iafpl7Ky X7^7^7^ /UA(^±fc 

(TS) ^TIE^Sr«/c-rz.t^»^L<, J:«9»^L 
<i20. 25HT» »l:ff*L<f±0. 20«TTfc 

ts^o. 3 o^m<o^y ^-^^r *%:m^^z>z.t\z. 

( 1 ) T S < 0. 3 0 

[0 17 0] TSttTIE*86^J:0lfai"«« H*tt* 
( [I V] * ) #«0. 6 5 d 1 /g(7)3t?y 3i ^^/H 
gSr^fy^ifCAn, 1 3 0 C C^1 2«KK$e« 
i"So MiS^#itTt3 0 0 c Ci:t2flS 
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WWffiR**, HWttft ( [IV] f ) SrJBiJ 

u-h^^izte, ftstC-fcOW-JM-* ^ 4:3&s-e*5 0 
TS-O. 2 4 5 { [IV] f - 1 ' 47 - [IV] a 

-1.47 j 

[0171] itmm&m&mntai. 

*69igLfcajc 1 0 0T o r r i: i 9 lzg|*S:*t A 

[0172] s*:, *«^-effiffl"T5^y ji^-^/utt, 

mWtik&JSEtit'*?*-* (TOS) *STE* (2) Srffi 

ISO. 0 8HTT*fc5 o 

(2) TO S < 0. 10 

[0173] TosttTia*«fei-J:0llLttii-ao H*.tt 

* ( [IV] i ) tf«0. 6 5 d 1 /g^Bl^U 
'&t>*itL#V ^XT'UUi/^y^&ftmffifcL. 2 0 
^ y>a.£JLT^*&*«--t-a. ^«*$rl3 0 c Ct'12 
B*IBJIffi«*U 0. 3g^^7^f{:Aii5 0 ft 

7 0tTM 2WrPflS$R«6U £ y # 

■Cft»Lta«T"C2 3 0t < 1 5#M»*fcLfc*, H 
*tt* ([IV]fi ) *MJ£-tZ>o m?Li£. tfV^* 

TOS = 0. 2 4 5 { [IV] fl " ia7 - [IV] i 

-1 . 47 j 

±IES:SZ*5^-C, [IV], &£Xf [ I V] ntt-tlx-P 
ixMKW^»i»^IV (d l/g) SrJg-f- 0 

[0174] ^y*y^^R«Lfcffi«T-eJp»i-** 

tttim '>y^yyuSrAaxfeR««Sr#7 

[0175] **Wfc:te/Hi-5#y ai^^/Hi. 

W*D*»«Ptt^7^-^ (HS) aSTIB5t (3) SriiSfc 

£t£L<f20. 0 8 5KT"C*>So 

(3) HS<0. 10 

[0 17 6] HSttTfE*ffilw«fc tJjIUi-f-So B»tt* 

#*&o. 65di/ g (ttukffi : [ i v] i ) (ommm 

-&L-T»bixSJf?y ^*x/u^;/XS:#«t&»L 20^ 

L-fcfiL 1 g £-£fi7K 1 0 0ml £*l;:fcr— 13 — ICA 

*(B*IZL"C % 1 3 Ot-eaofRL i»ELfc*fl=T 
T6WM8t«iLfc«, HWttft ([IV] f2 ) SrSB^-t" 

h coS-& { c tt , ft *z J; *) H-JIE -T 5 w t *s "C # * o 
HS = 0. 2 4 5 x { [IV] r,- 1 - 47 - [IV] i 

-1.47 "J 

[0 1 7 7] H scoJRiJXE^ft.ffl-r^ — 13 — fi, BK^ 
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[0 17 8] £fc, **W{Cttffli-5*y 3L*^/Utt, 

Tjfy ^^^/KDjgfR^Xjfi (sh) asTK* (4) & 

6l:»4L<lll. OJ^T-Cfc^o 
(4) SH<3. 0 (%) 

[0 17 9] SHIiTE*SC<fct)*ffli-5o i*tt« 
^#^0. 6 5 d 1 /gO*iBI^Lfc*!l x^^/H/y* 
10 ^^p-^po7xy-Vl, 1, 2, 2-r 

T8g/1 00ml coi^ffi^i-^o -fe'HR 1 c m<E>ir/u 
[0 18 0] Suffice TS, TOS. HS, SHSK 

-r^fc^jc^ffl-r^^y wf/uu^^fy^ii, asm 

UTIi, g»3mm, Ig»2mmO->!J V 

[0 18 1] #^-j!i5t£rfT 

[0 18 2] ^^ipJwLTW^ixfc^^^y^tt. 

*d\ 1j 7 — »] J^JB co^y>f 7 XJ :: IS ~ SSffc^ * >-^cq 
If -#-»aW] tt— HJttffl U^> 0 — ffl 

40 [0 1 8 3] *3SWT*^ffli-^^y ^^-r/HCtt. $6 
iZx^LT 1 Op pmtia^itttt^ li^jlfi Lt^ 
[0 18 4] =^<yuhft^«?tt-tixett:A*S«<Ofi^ 

t , t#6ix^»^y X7T/U7 ^^cofeJB^fiT^*R3c 

[0185] *«W"efflt^sKy ^^^/utt, fepst>' 



2 4 9 5 6 5 A ) 



33 

ofe«o(i;T«rjBw-mi:*<. »6«rS 6irJ»*»^ 

[o i 8 6] mriEa^/^hfb^ttossin't-agWtt, * 

[0 18 7] 3^/uHt-&tto««iz»i3K3tH:fti^ 

[0188] ='<^Mfr&4»<0ftin*tt. 
otlii0ppm*»tt5:tWtU\ 

^ftM2 5ppmOTt\ ^on^h^iiSp 
[0 18 9] tf])^XT'i'<D&&fc&<Z>&fi*b* Tn^ 

^v^ct, 3^hgtot/)5ioppmams: 

1 p pmJ: Llr\» 
[0 19 0]*^t«^S^!ix^f/Hi ^y^i^ 

[0191] *«fltfflt^^yx^f/u^«»tt, s 

&K1&<D?*t£ f,fi7 x/MLRJC*3 «fc c^^TVi^tkR 
>£ if (O i? id y u # >- §£ cr) t /u ^ /Ux * -r y u £ xl u > ^ 

* /u 7 ^ y u A £ ssj 51 i z 5g L ■ fc # ]) x: 7. =f *i> & M3£ 1" -5 
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[0 19 2] *8KT'ffll^#!) ^^"T/KOfi^tegSE 

10 [0 19 3] x^r/KOli'&lltl 
— httWSJlDt'fcoTti^U y 3— tv 

4 nommtDx 9 y 1 1 < »»tt«-eo»jp-e*o 

b< fi y t Z^tbig^ Ufcfc^SrfiSan UtA 

^s—'^ik&voh l< tiy >ik&tot &mcmmm 

[oi 94] **MT*ffl^s^y3i^7 L /K7?sai'&ttg£ 
fi, 7i/f£is\k-&tfo. ^f^iksyo. ?>v-?=-v j*\k 

[0 1 9 5] Aft:«j«Zli % T >-3 L *r>ik&®HDffi1m& 

tt, l^LT^ensjjjyx^r^ttryf*^ 

30 JQR-?-lft||tt?50ppni£JlTt"rs w ir^it^ L < , 

L < fi30ppmWTOfi:T-fc5o T>^>Jj§mft||g^5 
0 P pm^@^i5 i:. ^JRT^^^E-^Olffttl^e C <9 , aK y 

[0 1 9 6] vft^«oj8*patt, 
>5^°y x^f/H:» Ltf* ^JS^iftSxlOppmWT^ 

bizST^ L < Ji2ppm«TT*fcSo ^^>®^m^*^10 
40 ppm^r^^^i:, »btt« U^^cOf^^tt^^L < (S 

[oi 97] y^-^=»>Aft-&woj8Sipatt, i^lt 

6 4X 5 sK y x: X ^ y U l Z M L- T y /L-V x: A IH^jftJJC ft 
T20ppm«T ti~& Z. t L < % £ *9 »'* L < CtlOp 

pmWTT-fc^o ^^^-'?^^ J fmW*^20ppm^@^ 

[0 1 9 8] *3SWT-ffli^2K y ^^^^Sfi^-f-SISR 
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[0199] MRTv^^ffc-aife. f-z^fc&m* ? 

[0 2 0 0] **WCHt, 7>f*yft^»iLm 
T>^>^1) K&iT/^f tlx, Zixib 

[ 0 2 0 1 ] 4fc % ^f^it&MtLXte. ^h9-n 

^y 7 ^ — K h 7 - t e r t -X^yl^y 7 ^— K -=r 

n - X h^-V^**— h^»S Lt\> 
[0 2 0 2] StlC, yyu^~<y*ivffc^&£ LTI1~ 
(ty^^r^A, ffliiMfc = 9 ^S*f"f tlx, 

[0 2 0 3] ^Xft^tttB, y^fv^xt** 

h\ y ^/uj**>-y >BL zLf-zuxf^s ^m/zt'&m 
I f bit. iftiw^e/X^/L-t: Kodriy^X^-^r^ Ko^ 

[0 2 0 4] Ltffflt^^y 
[0 2 0 5] Ll^y x^f/u«i: Itfi, 

fift^^T 1 u 7 y 7 /u^^ 7t ^ * ^mmmmw, 

[0 2 0 6] ttZWt&fttfiT l^7^/UiJ?*fctt-t03i 

/c^-rco^-x-r /u?Kfifi;ttIS*»:-C*> S # y x. * ^ t 
fi. M^i:^ L t f u 7 ^ /u^i tli-^^x^f /u 
JKriM4W»ft i: -t- 7 9 u > ^ # /U/tf >S$£ fc fi^cox.;* 
/WF>/£t£i$ #{*£r-&ff LT70^e/u%a±^*-t:5 # y 
j^TvUTfci Z 4r*s<ffS L-< , «t L< teso^e/u 

90-e /i-%«±*#-f 5 tff y x: * -r /K' fc 5 c 
[0 2 0 7] ifc^y y = — /u^Jt^STyu^ u>Xy - 
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80^-yu%JW±^#i-5^y i^f/Uffc5 % $ biM£f* 

[0 2 0 8] ^/^y^iLtli -ruiswt. 
^^^K, j/a^/vbl T^tr^ift, tvy^s, 
v T-^y^^m. ±'<i/^m* r^v^ ^> 

K-r ^ ^^^/b^Vst, h 7f^ > y^^7^^> 

10 £/^7/U^>ge, l, 3-v-y- O'O^^vf^yU/Jf^K, 
1, 2->^ n^*D->is#/Urtlsflt % l, 3- >^n 
— ^-l^^^^yP^^K, 1, 4 - v-^ a^^rl^^Sx^yu 
^^K, 2, 5-yyU7K/^>fy^/bjK^^ X-f^ — 

if iz ^ij ^ s n % mammm * ^ >t « z n 

-TV:7y7, U ^ ^U^y^/l/^, 5~ (T^^y^Jg) ^ 

20 v^^/u^^K, 1, 4-t7^uyy^7/u^yK, 1, 

5-^7* ^^-m. 2, 6-^^^Uy-iy^7 

2, 7 — "t~:7y7 U>>>'7t7/U^K>-g5e, 4, 4 ? 
-t'^^^yU^^yU^V^, 4, 4' - t^^.^yUy^yU 
^>-v>^7yU^V^ 4, 4' - tT7x = ;Ux^ "xyUiy^ 

1, 2 -tX (7x/^y) x^>- Pi . 
p* -i^^/UsKvgg, ^yi, Ty h^ir^iy^yu 

[0 2 0 9] I^b^yyj^yK^?^, rU7^/u 

[0210] -t-^y 7 U>^X7/U7K>^^7tii^CD^^^ 
^^tt^^frt LTte, 1, 3 -^^y 7 

1, 4 --7^^^ U->^^7^7K>S^ X 1, S-'t"/ 7 
^uyy^/^yl 2, 6-t7^Uyy^;U^> 

[021 1 ] 4 L < fi, ^ u ^ y 7 /ug§, 2 , 6 - 

[0212] cne>yy^;^: 
t Lt, ^y 7 ^ h y tt^lsl 
It. X*>-5r h^^yi-^vgS, 

y y h*, h y y iyv^, 3, 

= yu-r h^^/u^^®?, 4oJ: t>'Ih6^: 

[0 2 13] yy r^— yUch L-Ttt. xf uy^ij ^ — 
^\ 1, 2-7 p nt'i/y^J)3-/u 1, 3-Xot°u 
50 y^y yxf uy^y ^-/u, hyxf uy^ 



U /n^Vhy^^rttV 

t°py y y sag. My 

4 , 3 ' , 4 ' - t'^i 
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/K 2, 3 u>y^y n — ,u s 4 
-yf l^y^y^^K 1, 5 ,k * 

1, 2~^>^n^^^>^^ /U ^ 1? 3 

■^>v>V * /U % 1, 4 ^ y _ 
>K 1, 4 -*>^ D^fy^x^/-^ 10 _ 
7^^U>^yn^ K 1, 12-K7*>yt^ 
&<^T/u* u>^y =i— # y^^-u-^y a — 
/K tfy h V y^u^y rn-, K tfy^h^y^u^ 

4-fcf.x (|5-tKp^>ih^» 1, 4 

^ (p-tKn^i/7x^l/) ^/K fcf* (p- 
t KD^y7x^yu) ;ou*>\ tf* (p-tKo^v- 
7x - yl/ ' 1, 2-tf* (p-t Ko^y7x 

[02 14] ^tL^<Oy"y xr^ ;k^)5 T/U^U-^^ 
[0 2 15] rix^ln-M^^jr;^^^ 

-trn^/u^ -^*-y-> h y /ufcirasflfetf e>n-5 0 

[0 2 16] t: Kp^^/U/JfyS^ LTfL ?U^, ^ 

] j>^m, m^m. t Kp^-yi^ 3-t k 

KP^ryx^y) ^S#6t 4 — t Fn^yy^n^ 
[0 2 17] gttx^f/utltli, z ~Xyu"7? h 

[0 2 18] ^yklfyitK ttt KP^y.*^f 

[021 9] **W-effl^S*y3:^^/ut LT fi, # 
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K ^yypt°u>TU7^i — k #y (1< 

<. WSzffSlXtttfy^uv^u^i h*3j:uc 

[0 2 2 0] *J!flt , «^5*yz^f;H:|4 

y 



10 



20 



30 



40 



5 e V V^ft^ 

9. lO-ytKD-io-tW- (2, 3-* 
/U^yT-DtVU) -10-^7 7 7xty7Uy- 

[0 2 2 1] ££>t^ X/U*>^T/U# y^jgjes^w 
[0 2 2 2] Lti^S^I^;^ 

2-y ^r>A^VU^^U^^;^ % 5 _^y r>jU 

[0 2 2 3] il^^^- h*$*ft-&4*^#K-&* 
fi^yx77/^Mf^^|^ L T, 0. 3-10. 0 
*^%*S#S L < , <t 9 L < ttO. 80-5. 0^/u%T' 

[0 2 2 4J Sfc. ^y^^^^^fi^Lfcmi;. #6 

ft^-«4 ammmtz x r>x mm* - 1 - ± 1, 

So 

fO 2 2 5] *«Wt?ffli^Jt?j; ^^^,n^(- {±> fe m 
* t Ltii, y >s§^> y >gg^ 7. 7- /u^^cd y >^ , ^> 

[0 2 2 6] ^(~. *gg^gW«geffi)^ !)i7,r/>7^ ^ 
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*Mf*->- H^^-fSo rcDIg. 0jJ;il4*#4^6-3 
9 5 2 1 #4^6-4 5 1 7 5 ^-<&$BiCfE«<7) 

aW^igffi-r^r til J; i? . i^igM^tt^^i^S. 

[0 2 2 7] *&W(DtiE.fa#>J ^x^,ls-7 j ^j^ft ,^ 10 

[0 2 2 8] M;tt4\ -ttffi(p]/}f y x^r/uy^^j. 

[0229] $^.(3. 5£#^t^. -< >^M,(ommm 

&i&M£-&Ztziblz^ (S.*-5 0t) ~i»jft5l5*fl?fi 
ST 3 0#«|*I. L< {4 1 0S»«rt-e«lH3e«iSS: 

m\ 0. 5~i o%ogie5ffi^*aa, fissa^s^^^- 

[0 2 3 0] »e>*lfcEfi!Jtfy3i^^/U7>yPA03fl[^L 

L<(45~5 OOji rnT-fc 19 . $ 4 L < (4 1 0 ~ 

2 0 0/irat-fc5„ 1 /< m^mxtim^m< & 30 
SiiT'&So S/c 1 0 0 O /u m^@i5 ir5g-r#*TS9 

[0 2 3 1 ] BtStt. WJ*tt. 

[0 2 3 2] Sfc. *m9tm<OMZfajfi}) 1,7 4 n, 

A£rffM$-t!:5 ZkfrmM-VfoZ. ? ■< >i'A.mffitzW& 
fi-g-X^-efit^jgir^y ^^-^/K^flffigfilt^t £ 

■i^iEtt^-srsws-frs:**. mmmmmizwdhtftt so 



*(21>:0 0 2-2 4 9 5 6 5 ( P 2 0 O 2 - 2 -1 9 5 6 5 A) 

40 

4- $ ivtz a - i'T'^. > jjf ^ *DIi-5 . u — y-*_ 

[0 2 3 3] *«»J©iE|Sl*yx^T/U7^/WA(i < 7 
W '^*jE<Z>=&:5c¥*9tt*4$JK (SAa) ^0. 0 0 
4 ~ 0 . 4 , =&5E+AJpJ$a3 ( S R z ) jjs 1 . 2 „ 

[0 2 3 4] 7^^^^SoH^7E^Ptt;ffi#4fc)IS (SA 
a) (4. $>-L-ffi\Z7k¥-t£&*^s( l"<^KCt3{t5 7^ 

L fc{fi£H&7c¥i£«!&4gffi (SAa) t lt*t5„ 
^&5E¥i£«£4*Jf£ (SAa) 14. /^(Djfefxtei 
&^*fB§#£>5'<7;><— *-efc5„ SAa(40. 0 04 
~0. 4T-&S- &a*#»t»*t>, S4ai!0. 0 04 

— ^r, SiaiiO. 4^1t5t, 

[0 2 3 5] £7t. 7^ /u^^E<^H?i^5c+.^.^ptt;M$ 

(srz) {4. foz&mfrbmmamfttzrt&.%%i<?tz. 
^<ow-mmizwrf^m<Doibmi^^h 1 ~s#@ 

=&5c+^sm*a$ (sr z ) (i^eoitjojaji^ 

a«s#at5itSrt»LTl^, SRzlil. 2^m 
WTT'feS-i «s^»-c*, o , SRz#i. 2 /x m 4r« 

[0 2 3 6] *?gP^WiE(fi]^y x^t*7^u 

A (4, ^X#5. 0%E(Tt«fc5:tji; ! g,f- r .j,5 i 
*f*L <(44. 0%KTX*fe»), J: 9*f4 L< {43. 0 
%«TT-4>t>. #W*L<li2. 0%«Tt?** o M 
IE— fX!3{4. SiMXt^MXttStLS. 7 
^ ,\.M.<D^ Xfr 5. 0 %^|Sx 5 tSWtt^JEft It 

[0 2 3 7] S7c. *&W(Dlkl\ii\tfV j ,UM, 

(4. 5t^iS)§^^S8 0%W±T'fc5i £#4? £ L< . # 

L < (4 8 SroWiTibS. 
[0 2 3 8] *|gB^col£r6]7tf y x7.f/U7^/^|±, jS5 

Kb*). *<om&izn % MgzmwjjTKvmtfKDisMz. 

<JKflM-5 0 UciSot, fA-tffi^i ' 
<®*$^Sfflii{z^ffl-rs^{Z{4. E(6]j}f 
Px7.f/U7-f^li] 5 0*C;cjoit-5f|fti|Xi^^5 2. 
0%«Ttt5:ti!jf*L<. J:9ff*L<tto. 5 
%«TTfc 9 . 4#:zit^ L < {4 0 . 3 %«Tffc5. 1 

5 ox:izi~>itzmzmmtf2. o%&mx.zt. mz.n 
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£ cfc tJ . vmmmit-t 5 it *e> i=# $ t < 4 i ^ 

[0 2 3 9] ^~T\ MtelB^^TWSfcAK. 7^ 

»jft**«)ift«T? 3 o#wrt, jfSL<iiio 

[0 2 4 0] Suieco#ttMw*JfflJ(4, ^jJi^r/KOtt 

»k*# 

[0 2 4 i] *is&igL*(nmmR.vt&#mtt % E.&jzw- 
i&smmmi (sAa) . H^je+^^ft^ (S r 

[0 2 4 2] — fXSr/h$<-f-5fc*{-, i% ^ y;j .^- 

* * * < j: 9 (=if #*# ^ar je it-*- s £,^/;s j, 
So 

[0 24 3] H^TC^ffi^^iE (SAa) < i- 
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[0 2 4 4] ffiffi^ett&^-Ji. Jpt&ttT-ftiS 0 . 0 
1~3. 5 ~ tm±t. L < . sfe-T-gcofj: 

# m mmmm. t jp*&*frpg t nvcm #25 %utx 

^7-*iffii:SL0. 0 0 5-2. 0If%^fJt 5 
i t Am* L < , L < Ht 1 . 0 ii%«Tffc 

10 5„ 

[0 2 4 5] ±SEWE«^«»tt. ftSlUottrt 

a5«?g««» (%> = m*<D&mmmm/%LTrizft.m 
-tzncDffim) x 1 0 0 

[0 2 4 6] **W<7?iai6isl«y i^^^^-f /UAH. » 

Kffl, ^S-mffi, fCSEWffl. SIR 

ffl. OHP7^^, epftlffl. ^>^'>'^->hlE^ 

20 fE^JEIEiiffl. Sftte^fEiiffl. AiRl(E?l&ftA. y]) 

te^Mfsif (tac) m. mfam j $>iiLtemtiiff>m& 
[0247] m*m±m7 4*j*t ltii, <*j;tffiesf 



7^ 



40 



^2952677 iftBgip 6- 1 8 4 3 3 

At LTtt, W*tf»^spo 7- 1 0 8 5 6 3, ^^ip 
10-235820. WBBsp 1 1 -3 2 3 2 7 1 ^« 
t=. * - Kffli LT(iCTxii#dflipl 0-17195 

e . #r^¥ i i-oiosis tr'jismzBmo&.m&j: 

[0 2 4 8] /S-ffifHTIi, M±l±-#M¥l 0- 
10 11 0 3^fB{zfEifeco->- b»m»tDRt>9iz, 

i LTtt, 5-2 0 09 2 7^ 

$R!CfS«cCDSW->- h. #dip0 7-3 1 4 6 3 0^ 

[0 2 4 9] OHPiS (jj-_^<_^ j, K:7 » D ^ ^ 
m t LTJ4WMIP0 6-2 9 7 8 3 1 ^$S{ZB5«tco 
" ! ^f^ 1 ! 1 08-30 5 065 ^$R;zgE 
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[0 2 5 0]^f^yxy HESfflt LTtt. W;tf#ft 
i¥0 5-0 3 2 0 3 7*a«ir|E«OJSW*«-i IT 

Jfl i: LTtetfiRtf^flg 2000-025349 %-<&miZ 

»/H«k LTWI^^#W0 5-0 8 8 4 0 0*^*|Z 
fi2*c£> ^ fVM, t L T CO 7 ^ /U A S- 

ri¥0 7- 0 3 2 7 5 4#^«jzaSJIME«ffli: LTtt, 
1 1 -0 3 4 5 0 3 -S-^ffiiz^n^ixlEtt^^jfe 

[ 0 2 5 1 ] > LTtt, WjttfflrHWO 

6-326453 *^#l=E«lO* V 4 ,UM> 

U-^-f yf«i UliMilf«F«5p0 5-2 3 4 4 5 

[0 2 5 2] **!7-r/l^- (HMI^-f^-, r?X 
^-f^^Wffl) tim 0»*tf«fl»5Pl 1-2 3 
1 1 2 e^ffliziEttO^ffiT^Wco^^/U^S:^^ 

<h Ltll 0)Jx«4#gB^l 1 - 2 2 4 5 3 9^fg{^f£ 

[0 2 5 3] v7^>^7^^fli:tm 
M¥ 05-273737 ^««ZE*<7>*jSfe 

X-fifWHWO 5-0 5 7 8 4 4 ^«J£Etttf>*ffi-?* 

^H-Tli. ^l»M5p0 6-1 6 7 7 6 8^« 
[0123] (zffi^co^ y u >^ u 7 * 

[0 2 5 4] ffi«l7>r/^ffli:LTtt, WAfi4#BB2 
0 0 0- 1 6 2 4 1 9-S^««cE«<07-f /UAfc LT* 
*^7^/^Srfflt>5:tm5 0 ±'<^ — ?mt 
LTtt, ffl;U;f#|jfl¥: 11-20971 1 ^2*«<Z)S8f 
[0 0 12] {312*6(^7^^ At LT*36^c0 7.f 

x.tf4$BB5pi 0- 3 2 9 2 9 1 -S-^«{wIB«c^sKy 
r/U7-f;Ui,i LT#««©7 /^if I, ^5 c i^T* 

[0 2 5 5] 7 -< A t LTtt, >p 10-1 

6 6 5 3 4#^«lz|E*t«0sKy h 
7>f^i:*^7^ ^^ffflt5:^:J: 
rt^T#5 0 *fc#> — ht L-Ctt, M/Jiffl?0 6 
- 2 2 8 5 6-5^*{Z|E«t^*y u — 

b 7 ^ ^A(C4c^^cOi£^]7lf y x^f/U7 -f ^A^igffl 

ts: t\z j: tins: <tas-c*.s 0 50 
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[0 2 5 6] 

[0 2 5 7] [SMB^S] 

c 1 ) y >ik&m<Dwm 

(a) x H-NMRffl^ 

10 GEMINI-200Sr^oTffl^L7c o 
[0 2 5 8] ( b ) jHj£ft£ 
1t&%0 7 *±{Z<D1£^ Yanaco MICRO MELTING 
POINT APPARATUS ££[oT 1 t:/^#Sig«T»J^ L 

[0 2 5 9] ( c ) 5c#»#f 

mt/mmmk. mm®.-?? xvm+wt 

20 [0 2 6 0] (2) ^yx7T/W#tt 
(a ) ( I V) 

^ijx^x^^7x 7 — /U/ 1 , 1, 2, 2 — ^ h ^ ^ 

U ^ 3 0°C^r^J^Lfc o 

[0261] ( b ) mm 

/if y :n;*^/ujf^f£o. 1 g Sr^>y>T;U3- /n 0 
mll:giflf:g ( 0. lN-NaOH(^)^^y^V 
-0-^/UT/u = -yu (-1/9) <fc»ttfctt;BLT*H£ 

[0 2 6 2] (c) feffi 

^fflt\ fe^ft 0K]R«fe (ft) MODEL TC-1500MC- 
88) SrttILt, Lffi, a®, bffiS:ffl«Lfc 0 
[0 2 6 3] (d) (DSC) 
TA^f>^7/My7f±iDSC2 9 2 OSrffll^Tiffl^ 
L tz 0 /tfy ^7>r/H0. Omg^T/U^ /<^{ZAtL, 5 0^ 
/5><0#jaiS«-C2 8 0 c C^T^L v *2 8 O^igL 

LJto ^^f*. 1135^2 0 c C/^(D#^igST3 0 0 



30 
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1 Ot/^ML, l»Ja«NB»fta«T c 2 fe* 
^7t 0 Tel, Tm, T c 2 fi^ix^^co fc*— ^Sgf^ 
Lfc. 

[0 2 6 4 ] (e) jfc^JSt^*— * (TS) 
PETUy>f^ ([IV],) 1 gSrrtS#5i 4 m 

jKffi9>f ^-t-y h L«ffita[**j-Afr5ia«± 

*T*L, 3 0 0t^/<7,i;iliLT2PlK«ffli: 
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J*agtt*U [IV] „«r»fcu TIEfMStSrJfli^T 
#*t>fc. itfl. g5E$6 (±ULj6 : S * =tJ» tft^Sgg 6 3 # 
I8f4 9 711 9 90« *»65UliUi. 
TS = 0. 245 { [IV] r," 1 ' * a7 — [IV] i 

-1- 47 j 

[0 2 6 5] (f) «jt^tt/°7^-? (TOS) 
PETUy>f-y/ ( [IV] ,) Ztftfaffi&LX 2 0 
yy>a6lTO»*Ctfc. i 1 3 0 c CT'l 2 

*MBJia»ft«U ©*3 0 0mgW8mm, g$ 
#Jl 4 0mrn©#7^KISfl:AJl7 0°CT1 2 B^WK 

^igBtcoJtTlt* Lfc£MTT\ 2 3 O'Croig^xc: 
atiri 5^WiD?RlLfc^^ [ I V] fa £$J;£Lfc 0 
TOSH, ±%5.T S kmCft&#L&m\,\ Tm<D£?lZ 
**fc 0 fcfcL. [IV], fc'J:-Ut [ I V] nli-^n^ 

fttomxMMkmmtm&niv (di/g) &»-*■„ 

7 5 01!) &I^Tffcfc„ ^•tr/H:»2g(DUy ! y 

fo'T-RATEl 0 (-T lfj>m\z&)2 0 0 

TOS = 0. 2 4 5 ( [IV] fl 47 — [ I V] i 

-1. 47 j 

[ 0 2 6 6] (g) B*P7k»Wtt^7/— * (HS) 
P ET (KMffi : [ I V] * ) SrilEtPI 

1 3 OtT'l 2P»MK3Sie*Lfco ap*5W»w» 

3£B ( (*) ' v^l^ftW. TypeMC12. EL 
B) S:f t^tffot, ±1219* 1 g t«* 1 0 0m 1 t 

HIVtatL ([IV] f2 ) , KTOSC^iORJD* 
(HS) £*#)/c 0 
0. 2 4 5 { [IV] — [IV] i 

} 

[0 2 6 7] ( 3 ) ^FSttfe^cD#^ 
(a) ^SrgSc/e^^tf 6ori S 

5 1 OS) -tfMfcU *J«iiJLfcfc^Srtt*:L.T** 
<»DoiLfc D ;L<Ptt£WftfiWr3£« (~^>I±®J, 
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fiTS^iffcota (%) = u&*m<Dmmm&/w-*& 

fc-r-S) x i o 0 
[0 2 6 8] ( b ) ffi«»tt«» 

(%) - (3|fi^oa«»fB5W/tt^lc#H« 
10 -f-^R^OaW) x i o 0 
[0 2 6 9] (4) 7 ^ 
(a) 7^yUA<D|Ri3f^t4 



H S = 

-1 . 47 



X : f L<ffeltV^ 0 
20 [0 2 7 0] (b) H&7catffiffi£'^;><— ^ 

(«5S:#tfc/J^iRW5EBfftt«. SE-3AK) ^fflt>T, 
tt*Hte«*S 2 n m , fcfef+fSffi 30mg, ^ -jg 

0. 2 5mm, Xfg*m2 0 0ffi, Y{g^li5 0 0fg, 
Zf$^fi2 0, 0 0 0fiFtL^ o 

ateSlramCbfcot 4 fi*#t<£>j£ 19 0 . 1mm/ 
S^iHSU l!)t 8 ^f2Mmt'5 0 0^l;^|i|l, # 
^***=&Sffi*#*raS« (TDA-2 1) 

30 T2MraP5HTiS^i:i 5 0 0, EP*>^ >r /U-^tOjg^r 

£4^gS (SAa) :|8j:tf = &5E4^¥*fi$ (SRz) 
[0 2 7 1 ] d^T, SAa tit ffirKtt 

[0 2 7 2] ^ffiiJzxitiaiVYWi^feJisat^Jffi 

±l:Xtt*Ifi]ftnx, Yl^f^Ly, KLxX 

SAa fiTlso^:T?g$ix^ c . 

[0 2 7 3] 

[gel 3 
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L x 



Ly 



10 



20 



SAa= I S 

o o 

[0 2 7 4] Z=f (x v y) ft, ±IElS^M 

S:*^B8ft«:*5feU Lx = 5 0 0, Ly = 150T'fc 

[0 2 7 5] (c) MX 
MXV^- (JlOK«fetfc«L TC-H3DP) T?ffi 
«Sr«*-C#8jSS:2lHl«^io tfl 6^»J5tffiW> 

MXits. 

[0 2 7 6] ( d ) ^fftt 

PPS8?i (y «*#tt«, RICOPY FT 6860) 
A41Nf «y h Lfc^/u^S: 1 0 OttfiiaiftgST' 

[0277] ( e ) mmn& 

2*& : 

3^ : V 
5^ : ±< 

[0 2 7 8] (HJfcfll 1 ) 

^^/u^^^c^o-cSigtfc^ (2-b Kp 

#u ii^ftsit itttftT/K^^Ai^ i 3 g / 1 

^LtT/U^^gfi: LT0. 0 1 5 m o 1 % <t I 
rganox 1425 (^'^ • > /Uif -Y —ty ^ 
*yUXtt») (OlOg/lxfi/y^ija^i/g^g 
^II^LTI rganox 1 4 2 5 HT0. 02 
mo l%Sr2ni;tT, lifHST, ^E{:t2 4 5tT 
1 O^natttLt. ftt^5 0»B84SLT 2 7 5tS 
T*#ffiLooSJfcSOJ£*S:ife* iCTffT 1 3 . 3Pa 40 
(0. 1 T o r r ) t 61-2 7 5 C C V 13. 3 P 

COIV^O. 65dl/g(w5l]»i- 5 4 T'Cgltf^ (A 
P) tt7 5#t?fcofc 0 a*B*^-C»feiXfcsKy 

[0 2 7 9] »e>nfcPETL->?>(Oi|*fttt, 
3&S 0 . 65dl/g, ggffi^ 1 . 4 e q / t o n , D E 
G#2. lmo 1 Sfc, *S»tttt, »j£ 

(Tm) ^2 5 7. 4 C C, #fflteAftfflffi (Tel) # 
15 5. 6 C C\ n»&ifUtta& (Tc 2) /j» ] 8 1 . 5 50 



{(<5f/tfx) 2 + (5f/5y) 2 > dxdy 



•C-efcofco fe*StiLfig;^6 8. 5, att^-2. 7. 
btt#5. 3-C*>ofc 0 

[0 2 8 0] iE^PETU^^^s/^coagc^ 
t*'*^y— * (TS) {20. 1 7, *A»ffcy*9* — ^ 
(TOS) tto. 0im »to7K##te'<9.*--* 
(HS) {2 0. 0 5, »*MX (SH) J2 0. 
*ofc 0 

[0 2 8 1 ] PETUy>f^y^ 
13 5tT'10MSMU: e mjISPETu^v^ 

0%, iSMSt/^ 8 0 %(7) y !i P E T i:^t 

L0. 2fi*%t«5J:5 5r-tti¥Ltt5L«^3eji:«jte 
U 2 8 0 c Cty-hti:iMl[lilir, *ffiift« 

[0 2 8 2] W:, CL h7>f £r*Df?fi$n7c 

0 0 c Ci:ttL, ^60 
»ffli**<0*)5 n— 3. 5 L X 

T% 1 2 0 c CXi|Ji^f^^4. 0fff{z5S{*L. 7 /UA^i 
ftSrH^bfctttB-e, 2 6 or, 0. 5»BB*4M*fc — 
T?an*lU £<b!::2 0 0tt*2 3»RH3%0>«&««1 
S=£r L , m$ 1 0 0 Ai mCQ-J&ilEfaP ET7^;^«| 

[ 0 2 8 3] (UMiffl 2 ) 
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(y >ft^*^*««) 
tis^ (51) -ex sjt, a y 

[0 2 8 4] 
[ it 5 1 ] 



'ft** (y ^ft^ftA) 



o 
11 



>^>-CH 2 -P- 



I 

OC2H 5 



[ 0 2 8 5] 1 . Sodium (0-ethyl 3, 5-di-tert-buty]-4 
-hydroxybenzylphosphonate) 02 -^/iK 
50%7KKfb^ h y 5g (84mmol) <t ^ ^ / — 

/U6. lml CO^g^?gf|gfp {'diethyl (3, 5-di-tert-buty] -4~h 
ydro.xybenzyDphosphonate 5g (Hmmol) (D $? y — ;U 
mme. lmlSriO^, a**H«T24«FBI*DjRa8IES:fi : o 
7c 0 Ki&SL 5lCa-&ttSr^aiL**sfe«JtttK7.33g (7 
Ommol) SrAO^L, W^^S-^Ife, -Y V/daV — ^"C<5t 
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dium(0-ethyl 3. 5-di-tert-butyl-4-hydroxybenzylphos 
phonate) £3. 4g (69%) 4*5, #*l:i<&J*-*-S» 

[0 2 8 6] «: Sfeftff 
Kfcj£ : 294-302T: 

l H-NMR (DMSO, 5 ) :l.078(3H. t, J=7Hz), 1.354 (18H, 

s), 2. 711 (2H. d),3. 724(2H, m, J=7Hz), 6. 626(1H, 10 

s), 6. 9665 (2h\ s) 

7C*»*f » y = 1*3 fiatfeffi) : Na 6. 36% (6. 56%) , P 
9. 18% (8. 84%) 

[0 2 8 7] 2. 0-ethyl 3, 5-di-tert-butyl-4-hydrox 
ybenzylphosphonic acid ( V Wfrn ^A) C73-^J5£ 
SffiTUH^T, Sodium (0-ethyl 3, 5-di-tert-butyl-4~h 
ydroxybenzylphosphonate)lg (2. 8nunol) OzK^ft£20ml 
J-»*»1.5gfc»*.Tll»IIHi#L*:. S/S»-&«^7Kl 
SOml^P;^ 4FrttlL*:fiSfiS:*>Bu zKife. ftflfeLTO-et 
hyl 3, 5-di-tert.-butyl-4-hydroxybenzylphosphonic ac 20 
id£826mg (88%) ?#fc c 4*3, &*\Z&l8rtZ>W&\L 

: 

: 126-127 C C 

1 H-NMR(CDC1 3 , 5) : 1.207(3H, t, J=7Hz), 1.436U8H, 
s), 3. 013 (2H, d),3.888(2H, m. J=7Hz.), 7. 088 (2H, 
s), 7. 679-8. 275 (1H, br) 
[0 2 8 8] (Ttfy ^^/UcDfi-£) S-&R«ffi^iBlfi 

£rf±iA<^ h y xf/i,T ^ >SrKfi£5>^*f LT0.3mol% 30 
*Dx, 0. 25Mpa(D^DEET245 c CCT7KS:^^izg^L4^ 

^ (2-t Kn^yxf/u) ^ :7 ^ U — h (BHET) *3«fc 
tf^-y =*-e— (j^T. BHET^-^irl^) 3rf# 
7t Q r <£>BHETig-&4* i:^LT, 7/U^r)i,|. y ^rt 
fvuTir h^— h<7}2. 5g/lco^^ uv^y ^ — 
4?y x7,f/^»i^:SLt7^^!)A^i: L 

TO. 015mol%SD;t, _h3$<7} y Vfk/S-fe AOlOg/lcO^^ U 

>^y yu*jftS:7|f y ^^-r/u^^^^^tc^LT y 
>fc&ti!lAk LT0.04mol%8sjDU tt*#H*T*BEi- 40 
T245 c CT10»r»TO^L fc & &t ^T*50^SrS LT275°C 
4 -C#» L oog/S^tf)JE ^/ Srt$ * iCTff TO. ITorr t 
LT$^{1275°C, 0.1Torrt?aifi^Rl£SrtTo& 0 y 
u— hcoiV^O. 65dl/gIwS(*i-5*T- 

{-^t7ta^B#p^ (ap) in 0 3^fcof: 0 

T»e>*ifc2Ky u — h&SfffiicfifoT 

[0 2 8 9] }#6ilfc P E T u y H*-tt« 
# 0 . 65dl/g, S£ffi# 2. Oeq/ton, DE 
Gtf*2. Omo 1 %T£>o7t e SSWtttt, H£ 50 
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(Tm) ^2 5 7. 5t, IMMSi&ffcifiS (Tel) ^ 
16 4. 1 C C\ &S#SiiMWfi£ (Tc2) ^185. 4 
■C-Cfcofco fetaf4L«t^6 8. 3, affl[^-l. 1, 
bft^l. 9T*ofc e 

[0 2 9 0] *7t, ±fB(DP E T U >>>^-/^coSn^^ 
^<"7^—9 (TS) 110. 16, f&8£ffc'^;*— * 
(TOS) ttO. 0 1*1, »Al7K»<»tt^9^— : 9 
(HS) 12 0. 04, jg»MX (SH) (2 0. 0 4% 
Tfeo/c 0 

[0 2 9 1 ] ±IE*iM[^T*»6iXfc PET U * 
^Srffl^T, XttM 1 i Bii: L t ZlHEfl P E T 7 

^^yuA(D^-r^(i, nffi^ji fi^tej* 

dr LTt^JfecOHKfbTV^-tvSr^t^TjIiitL-Tt^y ^ 
fc. 

[0 2 9 2] (^H£CT3) 

(y^fto^j) ties; (5 2) T?»snsy> 

[0 2 9 3] 
Hfc5 2] 




[0 2 9 4 ] 1 . Sodium (0-ethyl 3, 5~di-tert-butyl-4 
-hydroxybenzylphosphonate) (Di^ffc 
50%7K^iL^ h y £ ^7KiS^6. 5g (84mmol) t * 9 / — 

Iml^jg^Sflfc* 1 {^diethyl (3, 5-di-tert-butyl-4-h 
ydroxybenzyDphosphonate 5g (14mmol) (D 9 J — iV 

fco Si^fg, Rft;a-&»Sr*spu4^b«ttt*7.33g (7 

Ommol) ^r^P^, tfrtti^^r^ft, ^ y7 P n/V-/UTft 

— /H;:iSfl¥£-fr, ^Rg^Sr^flxU ^y^o/V- 

dium (0-ethyl 3, 5-di-tert-buty]-4-hydroxybenzylphos 
phonate) £3. 4g (69%) »fc 0 &*5, ^ffl^^i"^^ 

[0 2 9 5] : 

: 294-302°C (^f») 
l H-NMR(DMS0, 5 ) : 1.078(3H, t, J=7Hz), 1.354 (18H, 
s), 2. 71K2H, d).3. 724 (2H, m, J=7Hz). 6. 626(1H, 
s), 6. 9665 (2H, s) 

ytmfttir it) y ni^HJSf^ffi) : Na 6. 36% (6. 56%), P 
9. 18% (8. 84%) 

[0 2 9 6] 2. Magnesium bis (0-ethyl 3. 5-di-tert- 
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butyl-4-hydroxybenzylphosphonate) ( ]) >ffc/&4^ B ) 

(asm 

^fi"T?fftfHT\ Sodium (0-ethyl 3, 5-di-tert-butyl-4- 
hydroxybenzylphosphonate) 500mg (1.4mmol) (D7frMifc 
4mllw5B»^^-t^>^A67Kfn4fe 192mg (0. 75mmol) CO* 

#fc. $£SlLTMagnesium bis(0-ethyl 3, 5-di-tert-buty 
1-4-hydroxybenzylphosphonate) £r359mg (74%) f#fc c 

fc^-frTtf ofc 0 10 

[0 2 9 7] mt: 
H/S : >300°C 

1 H-NMR (DMSO, 6) : 1.0820(6H, t, J=7Hz), 1.3558(36H. 
s), 2. 8338 (4H, d) , 3. 8102 (4H, m, J=7Hz), 6.6328(2 
H, s), 6. 9917 (4H, s) 

[0298] wy^^/u^ite) m&Rfc&izmm 

£rf±5A^, h y ^^/bT ^ >-&mi&ftlZ%i LTO. 3mol% 
JPi, 0. 25MPaO^JQjET245°C(ZT7K^^^^©^ Lfctf* 
P> m * x /WfcR/fc S: 1205>PflfT I ^ ^ ^ Mt*d 5 95%tD fcT 20 
* (2-t Ko^yxf/u) UT7^ U — h (BHET) 
Vty=r-7-oa*ft (KT, BHET2g^3<h^5) 

ir h*— h02. Sg/lcD^^u^y ypafjftSrstf y 
^Ty^^^C^LTT^^^A^^ LTO. 01 
5mol%*D;i, _h3£coy ^fk^BSr»^{Z*f LTO. 02rn 
ol%^*D U ^#H^:T^iE(IT245 < C-eiO^P^m# L 
fc c JJct ^t?50^BS:» LT275 C C S T#?S LooRlS* 
O/E^^r^^lCTtfTO. lTorri LT£ &{Z275 < C, 0. IT 
orrTfij^R;££-?Tofc & sf? y U ^ ^ U— 30 

h OIV^O. 65dl/glwSJ**-5 4 T*C5 Lfcfi-&P#R8 (A 
P) i3 3 9#Tifcofc e fl^CTll^f^yxf u 

[0 2 9 9] ^tbtLfcP ET U i/'vcofttt^. 
^0. 6 5d 1/g, »»J2. Oeq/to^Tfco 
fc 0 Sfc, JIMW4tt % HjK (Tm) ^2 5 6. # 
&&Afb&& (Tc 1) ^165. 6^ fe&1$&it& 
g (Tc2) ^18 5. lttfcot, fetBfiLffl^6 

[0 3 0 0] £fc, ±fECOP E T U^V^.yyco^^ 40 
tt^'7>-* (TS) 140. 19, 1&titi£'<7><— 9 
(tos) fio. oim W*0*#I!W4'*9 ^ — * 
(HS) H0. 0 6tt)of: 0 

[ 0 3 0 1 ] ±!EfSilta-&-C#6nfcPETL^> ? V9--y 
^Srffl^T, UlStfU i:H«{cz:ttffif6]PET7^yUA 
SMffco »6ixfc7-</uA^«H4S:«i fz^-r o Sfc, 

/u & ffft l fc»£> fc Jt^SS* $ *LT t * fco 

[ 0 3 0 2] (*t60!l4) 50 
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(y >(h^»(7)T/^; =-!>AJfto-&rt<jy) 

0-ethyl 3, 5~di-tert-butyl-4-hydroxybenzylphosphon 
ateCOT/U^-r^Ai^ (TH^ — ^jfiA) (p^ffc 

[0 3 0 3] 1 . Sodium (0-ethyl 3, 5-di-tert-butyl-4 
-hydroxybenzylphosphonate) <D%$>. 
50%7KS?ffc+ h y «?^7KS8$6. 5g (84mmol) £ * * / - 
^6. lml^ffi'&gffi^lCdiethyl (3, 5-di-tert-buty 1-4-h 
ydroxybenzyDphosphonate 5g (14mmol) <D^^./—fV 

f§me. iml«:*D;L, a[*#H«T24WBB*Dltta8KSr fro 
fco R/6a-&»Sr/&aiL4^p > a|jttgjg7.33g (7 

Ommol) SriOx., Mfe^^^, ^yya/V-zK-ffi 
SMft. o«£Sr«JE@3:Lfc 0 il^Mi^V^n 

^£r«EEB*8L aS^^yffti^, *£«fcLTSo 
dium(0-ethyl 3, 5-di-tert-butyl-4-hydroxybenzylphos 
phonate) £3. 4g (69%) f#fc Q **5, £>AlZ&rfl~t Z>m 

[0 3 0 4] : afet&f*: 

: 294-302t: 

1 H-NMR (DMSO, 5 ) : 1.078(3H, t. J=7Hz), 1.354 (18H, 
s), 2.71K2H, d),3. 724 (2H, m, J=7Hz), 6.626(1H. 
s), 6. 9665 (2H, s) 

itMfttix (*S/=rtttaiail[) • Na 6. 36% (6. 56%), P 
9. 18% (8. 84%) 

[0 3 0 5] 2 . 0-ethyl 3, 5-di~tert-butyl-4-hydro 
xybenzylphosphonateOT/U ^ ^ ^7 jUig (T^^ ^ 

SiftTMJH^T, Sodium(0-ethyl 3, 5-di-tert-buty l-4~h 
ydroxybenzylphosphonate) lg (2. 8mmol) (7)tK?SSS7. 5m 
Uw^^T/U^ nr>A97kfP^/ 364mg (0.97mmol) <D7kf& 

L T0-ethyl 3. 5-di-tert-buty 1-4-hydroxybenzylp 
hosphonateCOT^^ ^r>A4gASr860mg#5t o /«C*5, ^ 

frofc 0 

[0 3 0 6] : Sfe^ft: 

ffi^ : 183-192^ 

[0 3 0 7] (sffy x^fyuol^) fi^R^&izK^ 
it 7- ^S^^r 2fS^^Sco^^ U>^y vu 

^ttiA^, h y xf/ur ^ V^S^fiSc^fw*f LTO. 3mol% 
*D^L, 0. 25MPaCO*D/ET245 c CCT7KS'^^{Z@5fe L*^ 
e>oi^ r- /i-ftS/^ £ 1205>ratrl ^ ^ft^^95%^ f 
^ (2-t Ko^'>xfyU) rU7^ U— h (BHET) *5ct 

7t 0 I.^BHETS-&^C*fLT, ±3£cQT/u^r>^i£A 

LTO. 02mol%^D L , M^#H^T^*iE;zT245 t CT10 
ftfflmft L fc 0 &t >T*50^raSr® LT275 , C* T#^ L 
OOS«SS<DBE*S:*-er{cT{fT0. lTorr> LT S 61^2 
75 C C, 0. lTorrTSI&-&K/S$rfTofc 0 ^!)xf uyf 
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u:7^ hcoiV^O. 65dl/g(r?ijj8-r5ST^c^L7tfi 

(ap) 9 8^Tfcofc 0 m«^cT»e>ixfc 

[0 3 0 8] HbftfcPETl/^ftttli, 
^0. 6 5d l/g, SI^l. Oeq/ton«TT* 
fcofco 4fc* Sft#tttt, tt£ (Tm) ^2 5 7. 1 
C C, #ffi*£ H 1i{fc:$fift (Tel) ^1 6 0. 7t, 
Aftt&ft (Tc2) ^185. l°CT**>ofc 0 feffifiL 

[0 3 0 9] Sfc, ±E^) P E T U ->Vf 3/ ^OfljcJl 
tt'<7*~* (TS) ttO. 14, IIMMt^J*— * 

(TOS) teO. 0 1, »Jn*$MW4'<9*— * (H 
S) 110. 03, »»MX (SH) iiO. 03%t* 

[0 3 10] ±IS*iBa:-&-e»&ix^PETU^>^5/ 
^Srffl^T, M^l tW*i:ttZ*«#PET7^ 
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/c, 7-f /uA^JRi-frfi, Hifteyi fcRMK::, 
[0311] (jtfiffli) *«s«i -efflt^^y 

SrPETUyy{;WLT0. 0 0 4 fi*%Ss»D L .fcW* 
\±nV&m 1 dr Plttfr L X ~ PET7^ 

[0 3 12] (Jtli«2) UlSWl T-ffll^->y *te^r 

i«tt«f 5 5%CQ>- y PETU >>^iz*t L-T 

1 Ofi*%^iDL7 , c^^{i^0iJ 1 LTZlttSi 
#PET7^;UA^#f: 0 'i%hl\tz.~7 4 >u A 
1 i^-To 
[0313] 
[^1] 
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[0314] 

«T-¥KIS^ffl, KME^IEflUB. 0ftME9IEflMB. ^y 
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Ubffi, /^y^ ^9>f >- Kt 1 — ^fflftif, ffiJEi^ffij&dte 
[0 1] Efo]/K y i7f^7 -< ^^^>WW^ftttSri¥fflS"t* 

7 7-<^A 

8 tV^7y/p-7- 

9 ^S^l^ttl^ 

1 0 mmvTRm&mmmfct:^ 
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7n> h^-y(Di^ 

(51) Int. CI. 7 HS»]ffi-§- F I (#%) 

C0 8L 67-00 C0 8L 67:00 

(72)$89i# J&n W— Ff— 4F071 AA43 AA45 AA46 AF30Y 

. »*»**ffiEffl-TB JK#tt AH04 BC01 BC16 BC17 

Stt^#&*&-&W3EBfl*3 4F210 AA24 AB04 AG01 QC06 QG01 

0G18 

4J029 AA01 AB01 AB07 AC02 AE03 
BA01 BA02 BA03 BA04 BA05 
BA07 BA08 BA09 BA10 BB05A 
BB10A BB12A BB13A BC05A 
BD03A BD04A BD06A BD07A 
BF09 BF14A BF18 BF25 
BF26 BH02 CA01 CA02 CA03 
CA04 CA05 CA06 CB04A 
CB05A CB06A CB10A CC04A 
CC05A CC06A CD03 CF08 
CF15 CH02 DB02 DB13 EA02 
EA03 EA05 EB05A EC 10 
ED08A EG02 EG07 EG09 
EH02 EH03 FC02 FC03 FC04 
FC05 FC08 FC12 FC14 FC35 
FC36 GA13 GA14 GA17 HB01 
HB03A HB05 HB06 JA061 
JA091 JA121 JA261 JB131 
JB171 JB191 JB231 JC121 
JC131 JC281 JC341 JC451 
JC461 JC471 JC551 JC561 
JC571 JC591 JC601 JC621 
JC641 JC751 JF021 JF031 
JF041 JF071 JF121 JF131 
JF151 JF161 JF181 JF221 
JF541 JF561 KE02 KE03 
KE06 KE07 



